
ABSTRACT OF DISCUSSION
Dr. D. H. Bergey, Philadelphia: Presumably, from the

manner in which the experiments have been conducted, the
hemolysis brought about by the venom is due to the presence
in it of an amboceptor; and the addition of serum to the
mixture of venom and blood supplies the complement. How
do the authors of the paper explain the disappearance of
hemolytic power, since we know that amboceptors are sup¬
posed to be thermostabile?

Dr. E. C. L. Miller, Detroit: Is there any especial explana¬
tion for the fact that venom acts in proportion to the abso¬
lute quantity present and not in proportion to the dilution,
as it forms, in this respect, an exception to the ordinary rule?

Dr. Joseph McFarland, Philadelphia: When we found
that it was necessary to change from a mixture containing
only 2 c.c. to one containing 10 c.c, the question of the rela¬
tion of proportion to quantity arose, and we discovered that,
as shown by a comparison of tables, the increase in quantity
had no effect at all on the action of the venom. Then I sug¬
gested that it would be interesting to try still higher dilu¬
tions, which we did; and we found no change in the behavior
of mixtures of 250 c.c, the largest amount used, hemolysis
taking place in this the same as in smaller quantities. I
cannot answer Dr. Bergey's question quite so positively.
Just what the loss of hemolytic power in the heated venom

indicates, I do not know. It might indicate that the ambo¬
ceptors were in a different class from the ordinary bacterio-
lytic or hemolytic amboceptors. I scarcely think, however,
that this would be the case. I believe tnat it is true that
heating disturbs all amboceptors somewhat and that the
virulence is diminished in proportion to the amount of heat
and the length of time in which the heating takes place.

Dr. D. H. Bercey : I believe that this is true, but do not
think that it is true to the extent that it has been found
in your experiments.

Dr. McFarland: The disturbance affected about half its
virulence in this case.

SOME POINTS OF CONTACT BETWEEN NEU-
EOLOGY AND OETHOPEDIC SUEGEEY *

JOEL E. GOLDTHWAIT, M.D.
BOSTON

It is the purpose of this paper to call attention to a
few of the more recently understood conditions which
produce symptoms for which either the neurologist or
the orthopedic surgeon may be consulted and where
frequently the methods peculiar to both specialties are
of advantage in bringing about relief. It is not proposed
to discuss the many problems in which the two special¬ties have been for long correlated, such as the treatment
of the infantile or spastic paralyses, as there is little
new to add to such subjects, even if the time were

sufficient, and in those which are considered the time is
so short that only a brief mention of them is possible,It is the hope, however, that the statements here made
may serve as suggestions which will lead to a more

thorough investigation of the conditions so that an even
better understanding of their various phases may be
obtained. The honor of being permitted to speak before
such a body as this is fully appreciated, and it is my
earnest hope that that which is presented may be of
sufficient value to justify the amount of time allotted.

SPINAL LESIONS

In a considerable number of lesions of the spine,other than tuberculous, the inflammatory swelling or
the osseous thickening which is a part of such diseases

* Read in the Section on Nervous and Mental Diseases of the
American Medical Association, at the Sixtieth Annual Session, held
at Atlantic City, June, 1909.

frequently causes pressure on or irritation of the nerve
roots and results in symptoms referred to the portion
of the body that the irritated nerve supplies. These
symptoms may consist of pain, at other times areas of
hyperesthesia or anesthesia, or even at other times true
paralysis, the exact symptoms depending on the special
nerve involved and the amount of pressure or irritation
present.

Such a condition may result from the involvement of
any region of the spine, but naturally in the regions of
the greatest mobility, the cervical and lumbar, they will
be most often met. The symptoms present in the given
case must, therefore, depend very largely on the region
of the spine involved. In the cervical region the symp¬
toms will naturally be referred to the neck or arms or
to the areas supplied by the cervical or brachial plexuses.
In the dorsal region, aside from the symptoms present
at the seat of the disease, the pain referred along the
course of the intercostal nerves is the most common.
In the lumbar region the referred pain may show in any
part supplied by the lumbar and sacral plexuses, the low
back or abdomen, the pelvis or perineum, or any part of
the legs.

Whenever such spinal conditions exist the referred
symptoms, those which most often lead to the consulta¬
tion of the neurologist, are almost invariably either
entirely on one side or at least much more marked on
one side than on the other. With the dorsal or lumbar
spinal lesions the unilateral manifestation is almost
always the case, but in the cervical region, while one
side is always worse, nevertheless both sides are usually
somewhat involved.

The symptoms are always, if the disease is at all
acute, aggravated, by sudden movement of the affected
part, such as in coughing or sneezing, slipping or any
unguarded motion. With lesions in the lumbar or in
the cervical spine the pain is commonly worse at night
because of the opportunities offered for sag of these por¬
tions of the spine with the relaxation of the muscles,
such as takes place during sleep.

Of the special diseases which may cause symptoms of
this sort it is not possible in so short a time to do more
than briefly to mention them, and the reader must refer
to the various articles published elsewhere for further
details. The most common, however, are the chronic
infectious arthritis and the hypertrophie arthritis, but
it should be remembered that any disease in which there
is inflammatory swelling or thickening about the ver¬
tebral articulations may result not only in symptoms
referred directly to the seat of the disease, but also to
symptoms referred to other parts, owing to the pressure
on or irritation of the nerve roots. With the two most
common conditions, the infectious arthritis is the more
acute, and the local symptoms are the most pronounced.
There is more local swelling, which in the cervical spine
can often be felt, and the muscular spasm causing the
limitation of the motion is much more marked than
with the hypertrophie arthritis. .The referred pains are
more sudden in their development and more acute, both
in regard to the intensity of the pain as well as the
duration. The recovery in such a type of disease should
be correspondingly rapid and is usually complete.

With the hypertrophie arthritis the process is slow in
its onset and there may be an entire absence of subjec¬
tive symptoms at the seat of the disease. The referred
symptoms have so little else to show for them that the
real nature of the trouble is apt to be overlooked unless
the examination be most thorough. In this type not
only is the onset slow, but the recovery is correspond-
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inly slow, and it is in this type at times that the thick¬
ening which causes the pressure on the nerves is so

marked and so dense that complete restoration of the
function may never occur.

The following cases are reported as illustrative of
these forms of disease :

Case 1.—Hypertrophie arthritis of the cervical spine result¬
ing in sufficient pressure on the cervical and brachial plexuses
to cause paralysis of the arms.

Patient.—Mrs. McC, aged 58, by occupation a nurse, had
always been well and actively engaged in her work until the
present sickness. In July, 1893, she was caught in a thunder-
shower and her clothing was wet through. The next morning
she complained of pain in the neck, with some tenderness in
the upper part of the chest. There was no cough or expectora¬
tion. The pain in the neck increased in severity very rapidly,
until the slightest motion caused the most intense suffering,
and because of this she was admitted to the Good Samaritan
Hospital.

Examination.—At the time of the first examination she was

evidently suffering a good deal. The head was held a little to
one side, the chin to the left, the shoulders drawn up, and all
motions were most carefully guarded by muscular contraction.
Any attempt at motion caused great pain. None of the other
joints were in the last involved, and aside from this local con¬
dition the patient seemed well.

Treatment and Course of Disease.—For the first week or two
the patient was kept quiet in bed, and the various rheumatic
remedies freely given with very little if any effect. After this
a Thomas collar was applied for more complete fixation, and
following this light-weight extension was used. These gave
some relief, but neither could be used continuously because of
the nervousness of the patient, so that the two applications
were used alternately, each being worn for a few hours. In
three or four weeks after the beginning of the attack a swell¬
ing appeared in the right side of the neck. This was about the
size of a small lemon, and was apparently connected with the
spine. At the same time numbness of the left arm was noticed,
with some impairment of motion, and this condition continued
and increased until the arm was almost entirely helpless. The
right arm and both legs also became involved, never in as
marked a degree as the left arm, but enough to make motion
in bed, unassisted, impossible. At one time there was difficulty
in swallowing, and for a short period breathing was almost en¬

tirely diaphragmatic. The patient's condition remained about
the same for two months, after which there was a slow but
steady improvement, so that at the end of the third month
she was able to sit up for a short time each day, and in Decem¬
ber, five months from the onset of the trouble, she was able to
move about with but little assistance, and was taken home.
The paralytic symptoms referred to in the right arm and legs
had by this time practically disappeared, but the left arm was
still very helpless. The swelling in the neck was practically
the same as when first noticed.

Later Eistory.—The patient was not again seen until thir¬
teen months later, during which time, aside from the use of
the Thomas collar, no special treatment had been carried out.
At the time of this examination the improvement in the pa¬
tient's general condition was most marked. She moved about
with perfect ease, and, aside from the stiffness of the neck and
some impairment in the use of the left arm, she seemed well.
Extension of the neck was entirely restricted, so that in order
to raise the chin the whole body was bent backward. Rotation
was also entirely restricted, while flexion was more free, it
being possible to lower the chin to the chest. On each side of
the neck, over the tranverse processes, was distinct thickening.
In the left arm all motions were limited, especially those in
which the shoulder muscles were used. The fingers were flexed,
apparently owing to the contraction of the palmar fascia and
the flexor tendons. The sensation of the hand and arm was
normal. At the present time the patient's condition is prac¬
tically the same as at the time of this last note. She is able
to be about at her work, but there has been no change in the
condition of the neck or arm.

Case 2.—Infectious arthritis of the cervical spine with
paralysis of the arms due to nerve root pressure.

Patient.—Mr. E., aged 38, was seen in January, 1900, hav¬
ing had rheumatism for many years, but no one part being
especially involved and the disease never being severe enough
to confine him at home for more than short periods. For the
year previous to the first examination the patient had had
trouble with the shoulder, which had gradually extended to the
neck. At the time of the examination the entire cervical spine
was actually inflamed, all motions being extremely painful.
At that time the left arm was much limited in its function ;
not only was it painful but there was a partial paralysis of
the muscles. Under observation the paralysis of the arm in¬
creased until it was practically entirely helpless, it being
necessary to raise the hand and place it in whatever position
was desired. The right arm became considerably involved, but
less markedly so than the left.

Diagnosis.—The condition represented an infectious arthritis
(the so-called "rheumatism"), which had involved the cervical
spine, and with the periarticular swelling the nerve roots had
been constricted until a partial paralysis of the arms resulted.

Treatment and Course of Disease.—Under good hygiene, hav¬
ing the patient live out of doors, much as would be insisted on
in a tuberculous ease, with a Thomas collar to steady the head
and neck, and with rational drug treatment, the patient
gradually recovered, and in six months had regained the full
function of the arm, with only slight remaining limitation of
motion in the neck. With the general instruction as to
hygiene the patient has remained well with no further trouble.

Case 3.—Hypertrophie arthritis of the cervical spine with
temporary paralysis of the shoulder and arm muscles.

Patient.—O. H., a man, aged 32, consulted me in September,
1898. He was a professor in one of our large universities. His
family history was excellent; he had been well previous to
January, 1897, when he broke down nervously. He went
abroad, and soon after this stiffness of the neck and shoulders
developed, not enough, however, to prevent his going about.
Soon after this, numbness developed in the left arm, with
marked loss of power, and later the right arm was similarly
involved, only not so severely. The condition improved slightly,
and then remained about as it was at the time of the examina¬
tion. At that time there was a moderate rounded curve in¬
volving the upper dorsal cervical regions of the spine. This
portion of the spine was rigid. The shoulders were drooped
forward and there was atrophy of the muscles of the chest,
shoulders, and upper back. On attempted motion there was

spasm of the muscles about the shoulders and upper spine.
The legs were normal and there was no change in the reflexes.
There was marked loss of power in the left arm, with some

numbness, and there was a tendency to the same condition on
the right side.

Treatment.—This consisted almost wholly of support of the
cervical spine, which was used for a few months and was fol¬
lowed by entire recovery, except for slight permanent limita¬
tion of motion of the neck.

Case 4.—Hypertrophie arthritis of the cervical spine with
arm symptoms.

Patient.—Mary S., aged 35, came to the Carney Hospital
about three years ago because of trouble with the back and
neck. The history as given was that a few months previously
she made a change in the underclothing and took cold. This
was followed by pain in the neck which prevented her from
being about. At that time the slightest motion of the head
was extremely painful. No other joints were involved. The
arms for some time could not be used freely, the left one being
worse. Under general treatment, with fixation of the neck,
the patient gradually improved, so that at the present time,
except for the rigidity of the upper dorsal and lower half of
the cervical spine, she is well.

Case 5.—Hypertrophie arthritis with irritation of the inter¬
costal nerves causing the so-called intercostal neuralgia.

Patient.—Mr. R., was first seen in August, 1900, because of
a persistent pain in the left side, a condition which had been
present for nearly a year, which had not yielded to drugs or
other forms of treatment, and which had been so persistent
and interfered so much with the ordinary activities that the
patient, who was an active business man, had practically de¬
cided to retire from all active life. The back was rounded for¬
ward, there was limitation of motion in the lower dorsal and
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lumbar regions, the motions of the spine increased the pain
along the line of the intercostal nerves, and sudden movements,
such as coughing or sneezing, increased it markedly. The case

was one of hypertrophie arthritis of the dorsal spine with
pressure on and irritation of the intercostal nerves.

Treatment.—A jacket was applied holding the body erect
and relieving the irritation of the dorsal spine consequent on

motion, with immediate relief and with entire recovery in a
few months. The patient remained well after that time.

SACROILIAC LESIONS

Undoubtedly the most common joints to show lesions
of any sort are those between the ilia and the sacrum,
since these joints are supported entirely by muscles and
ligaments, and consequently anything which interferes
with the tone of those may lead to strain of the joints
or sag or displacement of the bones ; and since the sacral
plexus of nerves passes directly over these joints, it is
not to be wondered at that in many of such cases pain
is present, due to the irritation of some portion of this
plexus. Undoubtedly more of the cases of sciatica are
due to this than to any other one thing, and in such
cases not only may pain be present, but the continued
irritation of the nerve may lead to an exaggeration of
the reflexes, or, if the pressure is severe enough, actual
paralysis may exist.

The location of such pain naturally varies and de¬
pends on the amount of or the portion of the plexus that
is irritated. It may be quite general and extend the
length of the leg, or it may be confined to definite areas,
there being areas of hyperesthesia or anesthesia. The
symptoms will be increased by motion in the affected
joint, and are almost invariably worse at night or when
the body is for long in the recumbent position, during
which time the supporting muscles relax. With this
relaxation the lumbar spine is allowed to sag and thus
drags the upper part of the sacrum backward, producing
strain of the joint with resulting pain, either local or

referred.
The increase in the pain in sciatica when the patient

is in bed and the common custom in such cases of
sleeping in a chair in the semiereet position is to be
explained in this way.

Case 6.—Weakness of the sacroiliac joints following injury
and acute illness, with ultimate displacement of the sacrum,
this causing obstinate sciatica.

Patient.—Miss S., had been an invalid for fifteen years, suf¬
fering much from sciatica, with backache and neuritis of the
right arm. The history is that seventeen years previous to her
being seen she fell over some stairs, striking the lower part of
the back, being quite lame for a short time, with considerable
pain referred to the lower back. Two years later she had an

acute illness, with a high temperature which lasted for a few
days. After this a severe backache developed, with pain in the
right leg, and ever since then the patient had pain in the leg,
called sciatica, with continued backache, and in practically all
of that time was an invalid. The menstrual period was at¬
tended with marked increase of pain.

Examination.—The patient was in extremely poor general
condition, with extreme tenderness over the region of the
sacrum and especially the sacroiliac articulations. She was

able to walk only with the use of a cane, and any motion of
the lumbar spine or of the thighs which produced motion or
strain of the pelvic joints caused an increase of the pain. The
straight leg raising, in which the hamstring muscles are made
tight, was exceedingly painful and allowed to only a few de¬
grees. There was much pain referred to the arms and hands,
increased or relieved by posture. The history suggested weak¬
ening of the sacroiliac joints at the time of the injury, with a

relaxation of the joints at the time of the acute illness, and
the displacement of the sacrum backward at that time, the
sciatica representing the irritation of the sacral plexus conse-

quent on the displacement of the bone. The pain of the arm,
neuritis, was due to the extreme forward position of the shoul¬
der, a part of the weakened condition, and the crowding of the
brachial plexus against the ribs by the head of the humérus.

Treatment and Course of Disease.—The sacroiliac joints
were manipulated under an anesthetic, the sacrum was forced
into place with a marked temporary increase of the sciatic
pain, but with a marked relief almost at once in the general
nervous tension. With the aid of supports, consisting first of
the adhesive plaster strapping, later on of the pelvic belt and
a flexible back brace, the patient was able to get about, and
has gradually regained her health, with nearly the normal re¬

turn of the functions of the body. With the change in the
posture and the holding of the shoulder back the pain in the
arms has disappeared.

Case 7.—Obstinate sciatica due to displacement of the
sacrum.

Patient.—Mr.  ., aged 19, midshipman at Annapolis, had
been under active treatment and away from his duties for the
past ten months because of severe sciatica in the right leg. The
trouble came on suddenly and persisted and caused much suf¬
fering ever since. In that time the patient had all sorts of
treatment, including injections along the nerve sheath, mas¬

sage, long periods of rest, drugs, etc., with no improvement.
Examination.—The patient stood with the muscles of the

spine and thighs all in marked spasm, with the body listed to
the left, with forward bending and side bending markedly lim¬
ited, with the spinal motions much more free when sitting, in
which position the hamstring muscles are relaxed, with the
hip motions free except the straight leg raising, this being
almost entirely limited on the left side, and considerably lim¬
ited on the right, with marked tenderness over the sacroiliac
articulations. The case was one of backward displacement of
the sacrum on the left side, with the sciatica resulting from
the irritation of the sacral plexus.

Treatment and Course of Disease.—The patient was admitted
to the hospital and the joints manipulated, but the replace¬
ment of the bone could not be accomplished at that time.
Plaster-of-Paris jackets were applied and other forms of spinal
support without relief, and three weeks later another manipu¬
lation was attempted, this time with a distinct slip of the bone
into place, with immediate relief of the sciatica. A few days
later the patient left the hospital, and on the way across the
city the bone slipped slightly out of place, with an instant re¬

turn of the sciatic pain, which was at once corrected by the
application of a brace which forced the bone back into place.
Since then, with the use of a pelvic belt, there has been no

further difficulty. There has been no return of the pain.
Case 8.—Severe sciatica due to displacement of the sacrum

and with severe brachial neuralgia due to the forward position
of the shoulder.

Patient.—Miss W., aged 28, was seen four years ago because
of severe sciatica which had been present off and on for four
years. In that time the patient had had much backache and
the sciatica had been so constant, making sleep difficult, that
the patient had become very nervous and was in a marked neu¬

rasthenic state.
Treatment and Course of Disease.—From the attitude as¬

sumed in standing and the motion allowed, together with the
tenderness over the sacroiliac joints, a lesion of these joints
was diagnosed and fixation apparatus applied, but entirely
without relief. Manipulation was then attempted and resulted
in a marked slip of the sacrum into place, with instant relief
to the pain, with an immediate ability to go about, with a

rapid disappearance of the neurasthenic symptoms, and an en¬
tire relief of symptoms ever since. A belt was worn for a few
months following the manipulation. The patient also com¬

plained much of pain in the arms, chiefly the right, which in¬
terfered much with all function and which caused much suf¬
fering at night. This persisted after the sciatica was relieved
by the manipulation and in an attempt to control it she was
at one time confined to bed for three months under the care of
most competent physicians, but without relief. Recognizing
later that the pain in the arm was due to the crowding of the
brachial plexus by the head of the humérus in the forward
position and that this forward position was held by adhesions
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in the coracoid bursa, I manipulated the shoulder so that the
adhesions were freed and the erect shoulder position could be
maintained. This was followed by distinct relief at once, with
a gradual disappearance of the "nerve" pain, until the patient
was entirely well. A light shoulder-brace was worn to hold
the shoulders back for several months.

THE SHOULDER MALPOSITIONS AND THEIR EFFECT ON
THE BRACHIAL PLEXUS

With the drooping of the shoulder forward the scap¬
ula rotates so that its axis is directed forward and out¬
ward at the top, and with this the glenoid cavity is low¬
ered so that the shoulder is finally supported by the
humérus resting against the ribs. In this position,naturally, the axillary structures are compressed be¬
tween the humérus and the ribs. If the patient is stout,
all of the structures are compressed, resulting fre¬
quently in disturbances of circulation in the hands and
arms as well as pain along the distribution of the
branches of the brachial plexus. If the patient is thin
the ulnar nerve, which is most posterior, is commonly
pressed on and the frequent ulnar neuritis seen in such
cases is in this way explained. If, in addition, the
costume is so arranged that the fat tissue under the
axilla and below the bust is crowded up under the arm,
the compression of the axillary structures by the arm is
increased.

Occupation or attitude which increases this forward
position naturally increases the pain and at times leads
to an entire inability to use the hand, seen most strik¬
ingly in the so-called "writer's cramp."

Such being the case, naturally the correction of the
position of the shoulder so that the axillary structures
are no longer compressed and the training of the indi¬
vidual to use the body erect rather than drooping are
of the utmost importance for the cure of such condi¬
tions. If in such cases the forward flexion of the upper
part of the scapula makes it impossible to extend the
shoulder fully, as is often the case, an operation for the
correction of this should be performed, as until this is
corrected real cure can not take place.

Case 9.—Marked stoop shoulder with an extreme degree of
brachial neuritis and writer's cramp.

Patient.—A man, aged 30, tall, of slender build, always hav¬
ing stooped considerably, had, for a year previous to the time
of the first consultation in July, 1908, suffered much from pain
in the right shoulder and arm, always made worse by writing,
and being a journalist by profession, this seriously interfered
with his occupation. The condition had become so bad that all
use of the hand had to be avoided, and the patient had become
much broken in health as the result of the constant pain.

Examination.—At the time of the examination the forward
position of the shoulder was most evident, and the fact that
the brachial neuralgia could be increased by increasing the for¬
ward position was demonstrated. As the result of the long¬
standing forward position of the shoulder, which had undoubt¬
edly occurred during childhood, the scapulae were flexed for¬
ward, so that the erect position of the shoulder was impossible.

Treatment--Accordingly, after some entirely unsuccessful
experimentation with braces, an operation was performed con¬

sisting of the removal of the upper part of the scapula, so that
the shoulders could then be carried erect; and with this, with
the temporary use of braces, the neuralgia and pain in the arm

gradually ceased, until at the present time the patient is prac¬
tically well.

Case 10.—Patient.—A young woman, aged 30, a professional
violinist, sought relief from pain in the right hand, always
brought on in connection with her violin-playing, which had
become so marked that the question of giving up her pro
fession had been forced on her. The pain was all referred
to the hand, with nothing locally to show for it, and in the
examination it was found that the patient within the past year

had changed the style of bowing, using the arm more horizon¬
tally than previously, and that the pain was developed only
when the bow was drawn to its extreme length, in which posi¬
tion the shoulder was carried markedly forward. When the
shoulder reached a certain point the pain developed so

markedly that it was difficult for the patient to hold the bow.
Treatment.—After some consideration of the problem, a

light shoulder brace was applied which prevented this extreme
forward position of the shoulder, and with this, and with the
training of the patient to use the shoulder rightly, the pain
and disability have been entirely controlled. (See also Cases
6 and 8.)
THE EFFECT OF WEAKNESS OF THE PELVIC JOINTS ON

THE GAIT IN PARALYTIC CONDITIONS

In nearly all of the paralytic conditions the body is
inclined forward in walking, and frequently the knees
are used flexed. Not only do both of these positionsfavor strain of the sacroiliac joints, but neither position
can be for long maintained by any one, irrespective of
the paralysis, without strain of these joints resulting.
If these joints are strained and become relaxed, since
the pelvis represents the structural base of the body to
which all of the trunk and thigh muscles are attached,
obviously locomotion becomes difficult, because these
trunk and thigh muscles naturally work at a disadvan¬
tage and the gait is peculiar simply because of the jointstrain, entirely apart from the paralysis. Recognition
of this fact and provision of proper support for the
pelvic joints frequently results in marked improvement
in the gait and the disability so commonly present in
these paralytic conditions can frequently be strikingly
modified. The joint protection does not, of course,
change or cure the paralysis, but frequently lessens the
disability to a marked degree, and should be definitely
recognized in the treatment of these conditions.

Case 11.—Patient.—Mr. J., aged 41, sought treatment be¬
cause of trouble with the feet, giving the history that for some
months he had been growing increasingly more helpless, hav¬
ing difficulty in keeping his balance, difficulty in walking in
the dark, and much unsteadiness on turning quickly, with
some drag of the toes. The case was one of locomotor ataxia,
with entire absence of the reflexes, disturbed reaction of the
pupil, and in connection with this a distinct flat foot, with a
well-marked strain of both sacroiliac joints.

Treatment and Course of Disease.—A pair of foot plates
were given to relieve the foot strain, the adhesive plaster
strapping was applied to the lower back and a pelvic belt
ordered to increase the pelvic stability. At the time of the
second visit the patient reported himself as being markedly im¬
proved and as being able to walk much more freely. The belt
was applied and this continued in connection with the foot
plates, with continued improvement over the condition which
was present at the time of the first visit. The apparatus does
not, of course, change in any sense the cord lesion, but by re¬

lieving the mechanical strain caused by the weakness of the
pelvic joints and the feet, the disability, which is the natural
result of his cord lesion, is much less marked and the patient
correspondingly elated.

Case 12.—Lateral sclerosis of the spinal cord.
Patient.—Mrs. W., aged 57, had been growing progressively

more helpless. The progress has been the natural progress of
such a case, with gradually increasing disability. For the past
few years there had been an increasing difficulty in the control
of the urine. At the time of the examination it was perfectly
obvious that in connection with the spinal cord lesion the
pelvic joints were markedly strained and as the result of the
chronic strain the sacrum was slightly displaced.

Treatment and Course of Disease.—At that time, as several
patients with similar joint lesions had been markedly relieved
of troublesome frequent micturition in connection with the
treatment of the joints, manipulation of the sacroiliac joint
was advised in the hope that the difficulty with the micturition
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would be controlled in her case, and hoping at the same time
that the gait could be improved. Following the manipulation
there was distinct improvement in the gait, so that the patient,
who had previously been unable to walk across the room with¬
out assistance and unable to go over the stairs, was able to
walk across the room with comparatively little unsteadiness
and was able, with the assistance of the bannisters, to go up
and down stairs. The character of the gait was curiously
changed following the manipulation, and from the usual drag-
ing of the toe seen in such cases the gait at first was more like
the gait of the high-stepping horse, the knees being drawn up
markedly as the step was taken forward. The patient during
the past year has worn a belt about the pelvis and has had
various forms of supports to relieve the strain on the sacro¬
iliac joints and in that time has been more active than it was
possible for her to be in the few years previous. The case, of
course, represents a spinal cord lesion in which the prognosis
is presumably hopeless, but with distinct improvement result¬
ing from the relief of the joint strain which is a necessary re¬
sult of the use of the body with such a paralytic condition.

CIRCULATORY DISTURBANCES IN THE NEURASTHENIC OR
IRRITABLE SPINE

In any condition in which the spinal muscles areweakened the body must droop or be inclined forward
during use. Not only this, but if the body is used in
the forward position for long the muscles become
fatigued, and if the use is continued they necessarily are
weakened, so that a still further tendency for the spineto droop exists. The posture with the weakened muscles
must result in strain of the various spinal ligaments,especially the interspinous, a condition which shows bythe painful points along the spine so commonly found
in such cases.

The spinal muscles receive their blood supply in the
lumbar region from the lumbar arteries and in the
dorsal region from the intercostal arteries. Branches
are given off from these vessels which go directly into
the spinal canal on a level with each vertebra. If for
any reason the muscles of the spine are weak so that
there is not the usual amount of blood supply to the
muscles, it is probable that the flow of blood through
these spinal branches is also not normal, and if this is
the case it must mean that the spinal cord is less well
supplied with blood than normal. It is possible also that
the interference with the normal motions of the spine
which must result if the muscles are weakened results
also in venous and lymphatic stasis, so that a congestion
exists which also interferes with the nutrition of the
spinal cord.

These are conditions which naturally can not be
proved anatomically, and which must be matters of
speculation, but as a proposition it seems reasonable,
and the marked change in the neurasthenic elements in
many of these cases as soon as the spinal strain is re¬
lieved so that the free action of the trunk is possible
would seem to bear out such a supposition. If such a
condition does exist it should emphasize the importance
of training our patients in proper poise, not simply
because of esthetic considerations, but because by so

doing the function of all the organs will be carried on
more easily, and especially because the circulation in
the spinal cord will be more free and the nerve centers
which control the various structures may be better nour¬
ished and consequently possess greater vigor.

THE REAL SIGNIFICANCE OF THE KERNIG SIGN

The limitation of the straight leg raising when the
patient is lying on the back or when sitting has been
used, since it was originally described, as a common test
for sciatica and other conditions in which the nerves
have been more or less involved. The limitation in this

movement is brought about by spasm of the hamstring
muscles, and as these muscles, together with the lumbar
muscles, are the ones which are concerned in the protec¬
tion of the sacroiliac joints, it seems probable to mo
that the "sign," as it is commonly designated, is almost
always, if not always, simply an indication of strain or
disease in these joints. I have never seen the "sign"
present unless other tests were present confirmatory of
the joint lesion, and since a large proportion of the
cases of sciatica are due to the irritation of the sacral
plexus in connection with the lesion of the sacroiliac
joint, and since in many of the paralytic conditions the
sacroliac joints must be strained, the presence of the
sign in these cases is easily explained. It seems probable
to me that the "sign" is chiefly of value as indicating
joint weakness and possesses little other significance.

Such are a few of the subjects which I feel should be
fully understood by both the neurologist and the ortho¬
pedic surgeon. Our function is to prevent as well as to
control disease, and both of these elements are involved
in the problems which, because of the small amount of
time available, have been so briefly presented.

If we can train our patients to use their bodies rightly
not only will there be less waste of both nervous and
physical force, but the suffering which at times comes

because of the faulty use will not occur. If the condi¬
tions here decribed are recognized, the relief of the suf¬
fering as well as the control of the disease become mat¬
ters of much greater certainty than they have been in
the past.

In approaching our patients not only should we con¬
sider the pathology concerned in their troubles, but
also we should endeavor to understand fully the ana¬

tomic relations of the parts and the possible effect of
imperfect mechanical adjustment.

372 Marlboro Street.

ABSTRACT OF DISCUSSION
Dr. T. Diller, Pittsburg, Pa. : I was entirely ignorant of

the disease of the sacroiliac joints until my attention was

directed to them by Dr. David Silver, an orthopedic surgeon,
two years ago. Since then I have been able to recognize three
of these eases, and I am sure they would have been obscure to
me without the assistance he gave me. In one case, a woman

presented many neurasthenic signs, such as pain along the
spine, and there was a certain pain which was different from
anything I had noted. She stated that the pain came in the
neighborhood of the sacrum about the buttocks very suddenly
at night when she would turn in bed. It was not the sort of
pain that one encounters in the neurasthenic. Dr. Silver
demonstrated distinct looseness in the sacroiliac joint, applied
a proper bandage, and the patient was relieved. A medieolegal
case I saw recently was another of this sort. The patient was

a young woman of about 25 who was riding in a railway train
on a so-called reclining chair, riding at night with her feet up
on the chair in front of her. The train came into a collision,
and she was so seated that she was doubled up like a jack
knife, her feet being brought in contact with her head, so that
there was a very forced doubling of the joint at the hips.
Now, this patient complained of a number of neurasthenic
symptoms: great pain about the region of the sacrum and
running down the back of the thigh, as Dr. Goldthwait has
mentioned. There was not the ordinary spinal tenderness that
we so frequently meet in these cases, and a careful examina¬
tion of this patient was made with the assistance of Dr. Sil¬
ver; he demonstrated looseness of this joint by having the pa¬
tient raise her thigh and put it down while she was in a stand¬
ing position, and we could distinctly feel crepitus. My expe¬
rience is limited in this field, yet this is a very important mat¬
ter, and I am now on the lookout for these cases of sacroiliac
disease. I have seen a number of cases of stiffness of the spine,
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and they are quite obvious if one is on the lookout for them,
and I think the only chance of missing them is by not thinking
of this condition.

Db. Robert L. Pitfield, Oermantown, Philadelphia: I re¬

call two cases of sacroiliac disease following labor, one of
which yielded to strapping of the back, but I was compelled in
another ease to apply a belt and bind the woman, and she suf¬
fers even now from pain, particularly on rising from bed in
the morning.

De. William A. Jones, Minneapolis: In many of these
cases that Dr. Goldthwait has described, in which there is
actual nerve irritation, is it due to changes in position of the
vertebra, and is it probable or likely that aside from the
sacroiliac joint that the position of the other vertebrae can be
changed at all? This, I think, is a difficult question for neu¬

rologists to appreciate fully.
De. J. E. Goldthwait, Boston: I do not believe that the

vertebra change their position very much. The cervical verte¬
brae, I am sure, can be slipped a little bit out of place, and I
am inclined to think that is more common than we generally
suppose. I do not believe that the dorsal and lumbar vertebrae
change their places much unless there is severe trauma. I
think that the last lumbar vertebra can be slipped forward on

the sacrum much more commonly than is generally supposed.
Pregnancy is the most common source of the relaxation of the
joint, but that is rarely productive of pain such as a neurol¬
ogist would note, because the relaxation is so soft and the tis¬
sues are all so much relaxed that the nerves and all the tis¬
sues are stretched, and there is comparatively little pressure.
If the pain continues and the stability does not return with
the use of a belt or proper support, I should suspect that the
bones were not in quite the original position, because usually
when they are in the normal position Nature is ready with the
muscles and ligaments to hold them in that position.

In so-called cases of railroad spine, examine the sacroiliac
joint. I never saw a railroad spine which was not really a

sacroiliac joint sprain. If you will read the books on this con¬
dition you will find that the profession is not in accord as to
what it is, and if you will study the mechanics of the spine
and the nature of the accidents commonly productive of rail¬
road spine, the wonder is not that people have the sacroiliac
joint strains which lead to the weak backs and nervous backs,
etc., but that they all do not get it. It is the sudden stopping
and the jerking of the body forward or backward, with the
muscles off their guard, that causes the trouble.

THE SURGICAL ASPECTS OF CEREBRAL DE¬
COMPRESSION

WITH REMARKS ON THE ETIOLOGY AND CERTAIN MANI¬
FESTATIONS OF PAPILLEDEMA *

CHARLES H. FRAZIER, M.D.
Professor   Clinical Surgery, university of Pennsylvania ; Sur¬

geon to the University Hospital
PHILADELPHIA

Though having had the privilege of presenting a paper
on a kindred subject to this Section but a year ago,
your Secretary has been kind enough to invite me to
participate in your transactions again and has assigned
to me the topic of the "Surgical Aspects of Cerebral
Decompression." Rather than to any contribution of
toy own, I attribute this opportunity chiefly to the fact
that one of your members, Dr. de Schweinitz, has been
so closely identified with all the neurologic cases in my
clinic, and in this connection I should like to emphasize
the importance not only from the standpoint of the
patient's welfare, but as a means of accurate and reliable
observation of the closest cooperation, between the
ophthalmic and neurologic staff on the one hand and the

* Read in the Section on Ophthalmology of the American Med-
ical Association, at the Sixtieth Annual Session, held at Atlantic
City. June, 1909.

surgical on the other. An exhaustive study of the case
before operation at the hands of the experienced neurolo¬
gist and ophthalmologist, their observations of the lesion
at the time of the operation, and their continued studies
of the after-effects serve as a safeguard against surgical
blunders and guarantee accuracy and reliability in the
published records.

Of all the phases of papilledema, none has aroused
more interest and discussion than the etiology. The
conditions in which it has been associated are well
known, notably tumor, hydrocephaius, and more recently
traumatic lesions. It has been assumed by some that
the most important factor in its pathogenesis is increased
intracranial tension. Plausible as this theory is, it is
not borne out by experimental evidence, at least with
one or possibly two exceptions experimenters have thus
far failed to produce a papilledema solely by increas¬
ing intracranial tension. Because of the existing
obscurity as to its etiology, I have with the collabora¬
tion of Drs. de Schweinitz, Sweet, Prime and
Holloway, made a series of observations in the Labora¬
tory of Experimental Surgery of the University of Penn¬
sylvania, for the purpose of determining for ourselves
whether increased tension did or did not play any part.
The experiments will be published in detail together
with others bearing on the subject of decompression so
that I shall allude here only to the essential features.

Two methods of increasing intracranial tension were

employed, the wet and the dry. By the dry method, a
small rubber bag was introduced beneath the skull after
splitting the dura and retained in place by a special ap¬
pliance. By elevating the reservoir, the bag was dis¬
tended with water to the point of maximum tolerance.
By the wet method, normal saline solution was intro¬
duced through a small cánula screwed into the skull;
the dura was opened and the rate of flow was regulated
by elevating or lowering the reservoir. In some cases,
the fluid was introduced into the pretentorial space, in
some into the subtentorial space. The degree of intra¬
cranial tension was determined by kymographic tracings
of the blood pressure, the respiration and in some in¬
stances of the brain pressure. Examination of the eye-
grounds were made by Dr. de Schweinitz or by
Dr. Holloway, before the experiment was begun and
afterward at intervals of every few minutes. The de¬
gree of intracranial tension was recognized by the
increase in blood pressure and by the partial or com¬

plete arrest of the respiratory function. In every ex¬

periment, tension was increased up to a point where the
respiratory function was arrested and it became
necessary to resort to artificial respiration to resuscitate
the animal.

The following is the summary of the observations :

Case 1.—Summary: Dry method. Extreme degree intra¬
cranial tension; no evidence of choked disc; slight dilation and
pulsation of nasal branch of retinal veins. The changes in
the vessels were quite as marked on the opposite side as on
that on which pressure was inserted.

Case 2.—Summary: Dry method. Under a degree of in¬
tracranial tension, sufficient to cause arrest of respiratory
function and elevation of the blood pressure, signs of intra¬
cranial tension continued from one to two hours. There were
no changes in the eyeground other than filling and subse¬
quently pulsation of the retinal veins.

Case 3.—Summary: Dry method. Increase of intracranial
pressure attended with most profound disturbance of the
respiratory and circulatory centers caused practically no

changes whatsoever in the eyeground, not even the filling and
pulsating of veins as observed in previous experiments.
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